This study developed a complementary perspective in how team identification and individual differentiation interact to influence performance in R&D teams under a social capital condition. Using a sample of 151 R&D teams in technology-oriented companies in China, the authors examined the interactive effects of team identification, individual differentiation and the three dimensions of social capital (structural, cognitive and relational capital) on two aspects of performance: innovation and constraint adherence in research and development (R&D) teams. The results showed that both innovativeness and constraint adherence of R&D teams were highest when team members strongly identified with their work team and with themselves under a high level of structural capital; whereas constraint adherence of R&D teams was highest when team members strongly identified with their work team and with themselves under a high level of cognitive or relational capital. Theoretical implications and suggestions for managers in R&D team settings are also discussed.
INTRODUCTION
Team identification and individual differentiation have distinct identity processes (Janssen and Huang, 2008) . Individual level identity answers the question of "who am i?", while organizational identity answers the question of "who are we as a whole" (Pratt, 1998) ? Team identification comes from the construct of organizational identity and is defined as the application of social identity theory in a team setting (Ashforth and Male, 1989) . Based on self-categorization theory (Turner et al., 1987) , the social identity approach initially assumed that social and personal identities related to each other antagonistically; thus, team identification and individual *Corresponding author. E-mail: qxgu@sjtu.edu.cn. Tel. +86 21 62932760. Fax: +86 21 6293 3262. differentiation would be mutually exclusive. More recently, however, social identity scholars have proposed that the expression of individuality and the formation of social identity can be reconcilable in interactive groups without the need for intergroup comparisons (Rink and Ellemers, 2007) . Theory and research suggest that team identification and individual differentiation are associated with team members' different work behaviors and outcomes (Janssen and Huang, 2008) . This suggests that in understanding how distinct identity influences behavior, researchers need to take both team identity and individual differentiation into account (Janssen and Huang, 2008; Rink and Ellemers, 2007) . However, researchers have rarely considered the interactive effects of team identity and individual differentiation.
In this study, we argue, from a social and personal identity approach that an understanding of the effects of identity will be enhanced by considering the interactive effects of both team identification and individual differentiation. We then explore the relationship between identity and performance under a social capital condition in a research and development (R&D) setting as a critical case in point. Further, we touch upon research concerning two distinct identities and suggest that both team identification and individual differentiation serve important functions and should work in tandem, not as separate entities. Then, we review research on the relationship between team identification and individual differentiation and team performance, building the argument that both identities have the potential to contribute to R&D team performance in important and different ways. We hypothesize and test how, under a social capital condition that supports R&D team performance, team identification and individual differentiation interact to influence this performance.
THEORETICAL BACKGROUND AND HYPOTHESES

Team identification, individual differentiation and performance in R&D teams
Team identification refers to the way in which team members sense a cognitive connection (Dutton et al., 1994) or a perceived ''oneness with or belongingness to'' the team (Mael and Ashforth, 1992) . This definition means that team identification is membership in a team as well as the value and emotional significance attached to that membership. As Mael and Ashforth (1992) explain, ''identification induces the individual to engage in, and derive satisfaction from, activities congruent with the identity (of the group).'' Thus, when team members identify with their teams, they are more likely to exert effort (Han and Harms, 2010) .
Individual differentiation refers to the extent to which team members see themselves as different from the other team members in their thoughts, feelings and behaviors (Turner et al., 1987; Janssen and Huang, 2008) . Previous research suggests that creative ideas are more likely to be generated when individuals deviate from established paradigms and take different perspectives on emerging issues (Amabile, 1996; Goncalo and Staw, 2006) . Thus, individual differentiation rather than team identification may be a critical driver in generating new ideas among team members that could serve as vital input to team innovation.
In organizations, research and development is the core activity and starting point for innovation. Increasingly, R&D teams have become the fundamental units in generating creative ideas and transferring these ideas into useful technology, products, or services (Chen et al., 2008) . Increasing levels of competition resulting from the globalization of markets and changing technologies have heightened the need for businesses to provide innovate Gu and Wang 4927 products and processes and then speed their delivery to market (Lovelace et al., 2001) . Hence, in addition to developing innovative products, R&D teams are generally expected to do so efficiently, that is, within a budget and a time frame. Accordingly, R&D team performance involves adherence to budgets and milestones as well as innovativeness.
Research has shown that team identification is positively related to team performance (Lembke and Wilson, 1998; Van der Vegt and Bunderson, 2005) as well as team learning behavior (Van der Vegt and Bunderson, 2005) . When team members are aligned in their thoughts, feelings and actions, they are better at organizing and coordinating behavior (Dick and Haslam, 2001) and overall team performance is likely to be enhanced. As identification with a team closely ties established team attributes to an individual's sense of self, team identification promotes individual team members to behave in accordance with this social selfconcept; therefore, it is difficult to conceive that strong team identification can be the vital origin through which novel and groundbreaking ideas arise. In contrast, individuals in teams who highlight their individuality are apt to feel idiosyncratic and different from other team members in their thoughts, feelings, and behaviors (Dutton et al., 1994; Van Knippenberg, 2000) . This divergent and challenging attitude inspires the individual to seek, construct and define problems, generate and combine new ideas for solutions and foster the creative process within teams. In keeping with this reasoning, we propose that under a work condition that fosters; innovation, team identification and individual differentiation interact to significantly improve R&D team performance based on their different identity processes.
Social capital in R&D teams as a critical conditional factor
Social capital is a critical aid to adaptive efficiency and creativity in R&D teams, because members need networks of relationships to exchange, transfer, and diffuse knowledge to develop new specifications and technical solutions to product design problems (Chen et al., 2008) . The term "social capital" initially appeared in community studies and highlighted the central importance of networks of strong, crosscutting, personal relationships developed over time that provide the basis for trust, cooperation, and collective action in such communities (Jacobs, 1965) . The central tenet of social capital theory is that networks of relationships constitute a valuable resource for the conduct of social affairs, providing members with "the collectivity-owned capital, a 'credential,' which entitles them to credit, in the various senses of the word" (Bourdieu, 1986) . Adopting a similar view, Nahapiet and Ghoshal (1998) defined social capital as the sum of the actual and potential resources embedded within, available through and derived from the network of relationships possessed by an individual or social unit. Social capital is not unidimensional (Putnam, 1995) . Nahapiet and Ghoshal (1998) identified three distinct dimensions of social capital as structural, relational, and cognitive. In this article, we suggest that social capital in terms of three dimensions is a critical condition under which team identification and individual differentiation interact to promote R&D team performance.
Structural capital
Structural capital refers to the overall pattern of connections between actors, that is, who they are and how you reach them (Burt, 1992; Nahapiet and Ghoshal, 1998) . Social interaction is viewed as a manifestation of the structural dimension of social capital (Chen et al., 2008; Tsai and Ghoshal, 1998) . Close social interactions permit people to know one another, to share important information, to create a common understanding related to task issues or goals, and to gain access to others' resources. Rink and Ellemers (2007) proposed that the expression of individuality and the formation of a social identity could be reconcilable in interactive groups. When a group places emphasis on social interaction within team members that encourages communication, learning and cooperative behavior, members are more likely to appreciate the value of individuality; thereby expressions of individual differentiation may reinforce the collective identity. Such group norms of appreciation of individuality tend to emerge especially when the success of a group is dependent on the unique and specialized knowledge, skills, and abilities that individual members bring to the group (Postmes et al., 2005) . R&D teams consist of a group of people with different expertise, abilities, knowledge, and experience; therefore, social interaction among team members is particularly important for integrating the effects of team identification and individual differentiation on team performance. When employees strongly identify with their work team, social interaction promotes team members to exchange opinions and ideas related to tasks and team goals. This, in turn, encourages more sharing of information and resources that result in improved teamwork, which enhances team effectiveness. When employees strongly identify with their thoughts, feelings and behaviors in teams, the social interaction of team members encourages communication and cooperative behavior, thereby facilitating the development of new products (Putnam, 1993; Chen et al., 2008) . Thus, we hypothesize a three-way interaction rather than a two-way interaction or main effects on the basis of our earlier distinct identity arguments. Thus: H 1a : Structural capital, team identification, and individual differentiation interact to affect the innovativeness of R&D teams in such a way that structural capital will have the strongest, positive relationship with innovativeness of R&D teams when team identification and individual differentiation are both high. H 1b : Structural capital, team identification and individual differentiation interact to affect the constraint adherence of R&D teams in such a way that structural capital will have the strongest, positive relationship with constraint adherence of R&D teams when team identification and individual differentiation are both high.
Cognitive capital
Cognitive capital refers to those resources that provide shared representations, interpretations, systems of meaning and shared goals between the network members (Nahapiet and Ghoshal, 1998) . Nahapiet and Ghoshal (1998) suggest that facets of shared cognition, including shared language, codes and narratives, play important roles in knowledge creation and exchange. Tsai and Ghoshal (1998) also suggest that shared goals serve as a bonding mechanism that helps different partners of an organization to integrate or combine resources, which in turn to facilitate production innovation. We capture the cognitive capital attributes in R&D team context by focusing on shared goals and codes. In addition to the shared collective goals of the team, shared codes are regarded as professional methods, terms, and concepts used in R&D activities. When employees are strongly identified with their work team, shared goals help team members better understand what they are trying to achieve. Shared codes also enable team members to integrate and use different knowledge effectively, which then enhances the combination of members' individual efforts When employees strongly identify with their thoughts, feelings and behaviors, shared goals and codes provide team members the same perceptions about how to interact with one another and avoid possible misunderstanding in their communications and have more opportunities to exchange their ideas and see the potential value of their ideas exchange and combination, which in turn foster to create new ideas and efforts. Thus: 
Relational capital
Relational capital refers to assets that are rooted in these relationships, such as trust and trustworthiness (Tsai and Ghoshal, 1998) . As trust can induce joint efforts, a trustworthy actor is likely to get other actors' support for achieving goals to an extent that would not be possible in a situation where trust did not exist. Trust plays a key role within the project team in the willingness of network actors to share knowledge, which in turn fosters innovation (Dakhli and De Clercq, 2004) . When members strongly identify with their work team, a trustworthy and supportive climate motivates them toward more interaction and cooperation, offers ideas for new and improved ways of working, and reduces the time and money consumed in monitoring, which enables team members to devote more time and energy to team performance goals.
When team members strongly identify with their persons, trust can lessen the need for monitoring and control systems, and provide more freedom for members to express their unique and idiosyncratic attributes or ideas which then promote creative behavior and outcomes. Thus: H 3a : Relational capital, team identification, and individual differentiation interact to affect the innovativeness of R&D teams in such a way that relational capital will have the strongest, positive relationship with innovativeness of R&D teams when team identification and individual differentiation are both high. H 3b : Relational capital, team identification and individual differentiation interact to affect the constraint adherence of R&D teams in such a way that relational capital will have the strongest, positive relationship with constraint adherence of R&D teams when team identification and individual differentiation are both high.
METHODS
For the purpose of the study, we selected sample teams based on two criteria. First, the subjects must be working in technologyoriented companies; second, the teams must be in the process of developing a new product or improving an existing product. We identified respondents from nine firms through MBA alumni of a leading Chinese university located in Shanghai city and who are working as managers in the companies. The companies surveyed are located in the east coast region of China. The nine firms included four in telecommunications, one in software, one in electronics, and three in information technology. The informants were instructed to deliver our coded questionnaires to their R&D team leaders and members. Completed surveys were returned directly to us in sealed and preaddressed envelopes. Separate questionnaires were developed. Team members were required to rate their team social capital, psychological safety, and learning from mistakes, while team leaders were asked to rate their team innovativeness. A total of 598 respondents from 151 different teams completed the 16% were 31 to 40 years old; 5.64% were 41 to 50 years old; 1.37% were 51 to 60 years old, 1.03% were over 61 years old; 1.88 % had received education at a 3-year community college; 33.50% held a bachelor's degree; 58.29% held a master's degree, and the remaining 6.32% held a doctoral degree. In regards to the organizational tenure, 42.05% of the subjects were under 3 years, 22.56% were 4 to 6 years, and 35.39% were over 7 years.
Measures
Social capital
Based on previous research on the three dimensions of social capital (Nahapiet and Ghoshal, 1998; Chen et al., 2008) , we validated an 11-item scale to assess the extent to which the members saw their team in the structural capital, the cognitive capital, and the relational capital. In addition, we extended Chen et al. (2008) three-item scale on the cognitive dimension to capture more relevant attributes to facets of shared cognition in the context of R&D teams. Sample items in the three dimensions included, "team members discuss to each other in a constructive way when things go wrong" to assess the structural dimension; "team members have a shared vision of team goals" to assess the cognitive dimension; and, "team members have mutual trust" to assess the relational dimension. Response scales ranged from 1 = strongly disagree, to 5 = strongly agree. Cronbach's alpha was calculated for each of the three dimensions of social capital and found to be 0.93, 0.95 and 0.88 respectively.
Team identification
This measure was assessed with a ten-item scale from Ellemers et al. (1999) . This scale was used to assess the three team identification aspects of self-categorization, team self-esteem, and team commitment. A sample item was, "i feel good about my team." The measure was assessed on a 5-point scale (ranging from 1 = strongly disagree to 5 = strongly agree). The Cronbach's alpha for this scale was 0.95.
Individual differentiation
This measure was assessed with a seven-item scale adopted from Janssen and Huang (2008) . The scale was used to assess the extent to which team members saw themselves as different from the other team members in terms of knowledge, skills, abilities, roles, thoughts, feelings and behaviors. A sample item was, "to what extent are you different from the members of your team in your personal opinions and beliefs?" The measure was assessed on a five-point scale (ranging from 1 = strongly disagree, to 5 = strongly agree). The Cronbach's alpha for this scale was 0.95.
Team performance
We asked leaders from each team to compare their team's performance to that of the other R&D teams they had observed.
Adopting a seven-item scale from Lovelace et al. (2001) , the team leaders independently evaluated their teams using a 7-point scale (1 = much lower than average, and 5/or 7 = much higher than average). The measure included two dimensions of innovativeness and constraint adherence. A sample item to assess team innovativeness was, "the innovativeness of the team's product, technology or service." For team constraint adherence, a sample item was, "the team's cost performance as compared with the initial expectation." The Cronbach's alpha calculated for each of the two dimensions of team performance was 0.88 and 0.77, respectively. All of the survey instruments were administered in Chinese. To ensure the accuracy of the measurement, we adopted a forwardback translation approach to all items (Chen et al., 2005) . We first translated all items into Chinese and then back-translated them into English to compare with the original items. Potential inconsistencies between the Chinese translation and the original items were then reevaluated and revised accordingly before the items were compiled.
Confirmatory factor analyses
Although the three dimensions (structural, relational and cognitive) of social capital and the two dimensions of team performance (innovativeness and constraint adherence) were theoretically distinguishable constructs, we conducted confirmatory factor analyses (CFA) with AMOS 7.0 to test the three-dimensional structure of social capital and the two-dimensional structure of team performance. A threefactor model of social capital, with an overall second-order factor, fitted Following Fornell and Larcker's (1981) suggestion, we further tested the discriminant validity of all variables. The varianceextracted estimates for the three dimensions of social capital, namely structural capital, cognitive capital and relational capital were 0.77, 0.72 and 0.84, respectively. The variance-extracted estimates for team identity, individual differentiation, team innovativeness and constraint adherence were 0.73, 0.72, 64, and 55, respectively. These estimates all exceeded the benchmark of 0.50 (Fornell and Larcker, 1981) , and the statistics, together with the CFA results, supported that all latent variables were distinguishable constructs. The composite reliabilities of all variables were 0.93, 0.95, 0.89, 0.96, 0.95, 0.88, and 0.78 respectively, which was larger than the benchmark of 0.60 (Hair et al., 2006) . The Appendix provides a detailed list of measurement properties.
Data verification analysis
The median interrater agreement coefficients (James et al., 1984) for the five variables -structural capital, 0.91; cognitive capital, 0.92; relational capital, 0.82; team identification, 0.95; and individual differentiation, 0.94 indicated high intermember agreement. A oneway analysis of variance (ANOVA) for each of these variables indicated that the between group mean square was significantly higher than the within-group mean square. The intraclass correlation coefficient (ICC [1]) values were as follows: Structural capital, 0.37; cognitive capital, 0.42; relational capital, 0.33; team identification, 0.34; and individual differentiation, 0.47. These were all within the normal range found in organizational research (Bliese, 2000) . The test statistics (F-ratios) associated with the ICC (1) values of all five variables were statistically significant. (2) is a variation of ICC (1), or a function of ICC (1) adjusted for group size (Bliese, 2000) .
Control variables
In order to better capture the interactive effect of the social capital dimensions, team identification and individual differentiation on team innovativeness, we controlled two variables, namely, team size and team tenure. Team size has shown a curvilinear relationship with innovative activities such that if teams are too small, they may lack a diversity of viewpoints and perspectives necessary for innovation; whereas teams that are too large may become out of control for interaction, exchange and participation (Jackson, 1996) . This treatment also takes into account the small average team size used in this study. Team size was measured as the number of team members identified by the team leaders.
Literature on teams has indicated that the creative activities of teams decrease with members' age. For instance, Lovelace (1986) has contended that the creative performance of research scientists decreases. The research is generally in agreement that longer tenure is associated with the increasing homogeneity of group members. This, in turn, leads to a tendency to become increasingly isolated from a novelty-enhancing condition that could challenge and improve the scope of existing methods and accumulated knowledge (Chen et al., 2008; Lovelace, 1986) . Team tenure was measured as the period of time in months that members had been on the team as identified by the team leaders. Table 1 presents the means, standard deviations, reliability coefficients, and zero-order correlations of all the studied variables. Although we did not hypothesize a main effect, structural capital, cognitive capital and relational capital were all correlated significantly and positively with team innovation (r=0.66, 0.63 and 0.60, p<0.01, respectively) and constraint adherence (r=0.57, 0.57, and 0.43, p<0.05, respectively).
RESULTS
Descriptive statistics
We tested hypotheses with moderated regression analysis (Cohen and Cohen, 1983) . As structural capital, relational capital, and cognitive capital correlated, in testing H 1 to H 3 , we entered the other two context variables into the regression analyses as control variables before entering the relevant main and interactive effects. H 1 predicts a three-way interaction among structural capital, team identification and individual differentiation, which states that when team identification and individual differentiation are both high, structural capital has the strongest positive relationships with innovativeness of R&D teams (H 1a ) and constraint adherence of R&D teams (H 1b ). As indicated in Table 2 , the structural capital × team identification × individual differentiation interaction term explained the significant amounts of variance in both the innovativeness of R&D teams and constraint adherence of R&D teams above and beyond accounted for by the control variables, the three main effects and the three two-way interaction terms (∆R 2 =0.02, p<0.01; ∆R 2 =0.05, p<0.01; respectively). To examine these interactions, we followed the widely used Aiken and West (1991) procedure to plot Figures 1 and 2 . Figure 1 showed that when team identification and individual differentiation were both high, structural capital had the strongest positive relationship with the innovativeness of R&D teams. Figure 2 showed that when team identification and individual differentiation were both high, structural capital had the strongest positive relationship with the constraint adherence of R&D teams. R&D team performance was highest when structural capital, team identification, and individual differentiation were all high. These results support H 1a and H 1b .
H 2 predicts a three-way interaction among cognitive capital, team identification, and individual differentiation, stating that when team identification and individual differentiation are both high, cognitive capital has the strongest positive relationship with the innovativeness of R&D teams (H 2a ) and with constraint adherence of R&D teams (H 2b ). As indicated in Table 2 , the cognitive capital × team identification × individual differentiation interaction term explained that a significant amount of variance in the constraint adherence of R&D teams above and beyond accounted for by the control variables, the three main effects and the three two-way interaction terms (∆R 2 =0.02, p<0.05), while the cognitive capital × team identification × individual differentiation interaction term did not explain a significant amount of variance in the innovativeness of R&D teams. Figure 3 showed that when team identification and individual differentiation were both high, cognitive capital had the strongest positive relationship with the constraint adherence of R&D teams. Thus, H 2b is supported while H 2a is not supported.
H 3 predicts a three-way interaction among relational capital, team identification, and individual differentiation, stating that when team identification and individual differentiation are both high, relational capital has the strongest positive relationship with the innovativeness of R&D teams (H 2a ) and with the constraint adherence of R&D teams (H 2b ). As indicated in Table 2 , the relational capital × team identification × individual differentiation interaction term explained a significant amount of variance in constraint adherence of R&D teams above and beyond accounted for by the control variables, the three main effects and the three two-way interaction terms (∆R 2 =0.02, p<0.05), while the relational capital × team identification × individual differentiation interaction term did not explain a significant amount of variance in the innovativeness of R&D teams. Figure 4 showed that when team identification and individual differentiation were both high, relational capital had the strongest positive relationship with the constraint adherence of R&D teams. Thus, H 3b is supported while H 3a is not supported.
DISCUSSION AND CONCLUSIONS
Team identification and individual differentiation serve important functions in teams. However, to date, the majority of research has focused on the effects of onesided identity or the other (Glynn et al., 2010; Han and Harms, 2010; Van der Vegt and Bunderson, 2005) , and less attention has been paid to the combination of team identification and individual differentiation that present different identity processes, which are both likely to influence team performance. We extended the prior research in the following ways: 1) we examined how team identification and individual differentiation interact with a conditional factor to influence team performance; 2) we provided a theoretical and empirical reconciliation of conflicting perspectives on the relations between team identification and individual differentiation by exploring the interactive effects of different identity processes in R&D team settings; 3) we explored three alternative ways in which social capital can provide a supportive condition for team performance. Social capital has been the subject of extensive research, but its role as a critical, conditional factor under which team identification and individual differentiation interact to affect team performance has not been previously studied.
In support of H 1a and H 1b , both innovativeness and constraint adherence of R&D teams were highest when team members strongly identified with their work team and with themselves under a high level of structural capital. Social interaction of team members is a critical condition under which team identification and individual differentiation interact to affect R&D teams' innovativeness and constraint adherence. In support of H 2b and H 3b , constraint adherence of R&D teams was highest when team members strongly identified with their work team and with themselves under a high level of cognitive capital or under a high level of relational capital. Unexpectedly, H 2a and H 3a are not supported. Shared goals and codes and mutual trust are critical conditions under which team identification and individual differentiation interact to affect the constraint adherence of R&D teams rather than the innovativeness of R&D teams.
Our results support and extend the recently developed notion that the expression of individuality and the formation of a social identity can be reconcilable in interactive groups (Hornsey and Jetten, 2004; Jetten et al., 2002) . Specifically, in R&D teams with a high level of social capital, it is likely that both team identification and individual differentiation contribute to team performance (Brickson, 2000; Haslam et al., 2000) . Although Janssen and Huang (2008) found no indication that a strong team identification intensified the positive effect of individual differentiation on creativity, our results suggest individual differentiation and team identification play complementary roles in the "value in diversity" phenomenon, such that innovation provoked by individual differentiation and sharing promoted by team identification resulted in R&D teams with a high level of structural capital, while individual differentiation and team identification facilitated team members to attain constraint adherence of R&D teams under a high level of social capital. We also found that social capital, including structural, cognitive, and relational capital, was significantly and positively associated with both innovation and constraint adherence of R&D teams, irrespective of team identification and individual differentiation, a finding we had not hypothesized. The findings of this study also have implications for managerial practice in R&D team settings. As social capital has a direct effect on innovation and constraint adherence of R&D teams, managers who seek to promote R&D team performance need to design and shape a work environment with high interaction, shared goals and codes and mutual trust. Further, our findings suggest that team identification and individual differentiation are not necessarily mutually exclusive. As these two types of identities are able to coexist under certain conditions such as social capital, managers should consider combining both approaches to strengthen team identity and cohesiveness while celebrating individuality. To meet the requirements of both innovation and constraint adherence of R&D teams, team building interventions should additionally focus on encouraging team members to develop and express their unique and idiosyncratic attributes, while focusing on establishing team identity, furthering group cohesiveness and enhancing cooperation among team members by developing a more interactive and innovative team climate. In doing so, such R&D teams are more likely to be more effective in terms of innovation and constraint adherence.
Several limitations of the present study should be noted. First, our data were self-reported. However, in our data, the likelihood of common method variance is low because the criterion variables (innovativeness and constraint adherence) were obtained from different sources (team leaders) (Podsakoff and Organ, 1986) . At the same time, team members rated social capital, team identification, and individual differentiation, which gave rise to a concern about possible common source bias in our results. Secondly, we do not have data to show that these perceptional measures of team performance are predictors of "objective" measures. Future studies should collect objective measures of team innovation in addition to perceptual measures. Thirdly, the cross-sectional survey design prevented a demonstration of causality and also limited our ability to explore dynamic issues such as team identification. Finally, our study was conducted in China. Future research should replicate the findings in other cultures. 
APPENDIX
